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AMENDED CLAIMS 

[received by tbe Internatioaal Bmtm on 20 August 2004 (20.08.04); 
origmal claims 26, 29, 40 42 amended; clainfi 44-49 added , 
remainiag datms unchaqged (6 pages)]. 

an intermediate portion defining arcuate cylindrical and spherical vtppct surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surfiices; 
wherein each upper expansion cone segment is tapered in the longitudinal directioi^fiom the 

intermediate portion to tiie outer portion; and 
wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate portion to the outer portion. 

26. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member; 

a collapsible expansion cone coupled to the tubular su|^>ort member; 
an expandable tubular member coupled to the collapsible expandon cone; 
means for displacing the collapsible expansion cone relative to the expandable tubular 
member using fluid pressure; and 

means for collapsing the expansion cone. 

27. The apfwratus of claim 26, wherein tihie tubular support member comprises an upper tubular 
si^port member compising an internal flange and a lower tubular support member comprising an 
internal flange; wherein the expansion cone comprises: 

an upper cam assembly coupled to the upper tubular support member conqnrising: 
a tubular base coupled to the upper suj^ort member, and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defuiing an inclined surface; 
a plurality of upper expansion cone segments interieaved with the cam arms of the upper cam 
assembly and ptvotally coupled to the intemal flange of the upper tubular suppml 
member; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lowor tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interieaved with and overlap 
the cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam 

assembly, each lower expansion cone/segment pivotally coupled to the intemal flange 
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of the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly; and wherein the 
apparatus iurther comprises: 
means for releasably coupling the upper tubular si^ort member to the lower tubular siqiport 
member; and 

means for limiting movement of &e iq>per tubular suppcMl member relative to the lower 
tubular support meniber. 

28. The appabratus of claim 26, further comprising: 

means for pivoting the upper C3q)ansion cone segments; and 
means for pivoting d^e lower expansion cone segments. 

29. The apparatus of claim 26, further comiMrising: 

means for pulling die collq)sible expansion cone througb tfie expandable tubular 
member using fluid pressure. 



30. A collapsible expansion cone, comprising: 
an upper cam assembly connprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a conre^nding one of the upper expansion cone 
segments; 

wherein the cams arms of die upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; 
a plurality of lower expansion cone segments interleaved wifli cam aims of the lower cam 

assembly, each lower esqsansion cone segment mating with the inclined surface of a 

corresponding one of the cam arms of the upper cam assembly; 
means for moving Ae upper cam assembly away from the lower expansion cone segments; 

and 

means for moving the lower cam assembly aytfay from the upper, expansion cone segments. ' 
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3 1 . The apparatus of claim 30, wherein the upper and lower esqiansion cone segments together 
define an arcuate spherical external surface. 

32. The apparatus of claim 30, wherein each upper expansion cone segment comprises: 

an inner portion defming an arcuate cylindrical upper surface and arcuate cylindrical 
lower surfaces; 

an intermediate portion defining arcuate cylindrical and ^herical upper surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surftces; and 
wherein each lower expansion cone segment con^irises: 

an inner pcHtim defming an arcuate cylindrical uppo* surface and arcuate cylindrical 
lower surfaces; 

an intermediate portion defining arcuate cylindrical and spherical ui^xr 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical iqyper and lower surfaces. 

33. The apparatus of claim 30» wherein each upper expansion cone segment is tapered in Ac 
longitudinal directim from the intermediate portion to the outer portion; and 

wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate pcRtion to the outer portion. 

34. A packer cup apparatus comprising: 
a central mandrel, 

a sealing cup comprising 

a substantially unrestricted lip f<»r sealing engaging a tubular member, and 

a base portion for sealingly engaging the central mandrel, 
a protecting member positioned longitudinally along the central mandrel, 
a pliant backup member positioned between flie protecting member and the sealing cup, 
a conical bushing positioned partially between the sealing cup and the central mandrel for 
supportmg the base portion of the sealing cup. 

35. The apparatus of claim 34 wherein the pliant backup member is made from a material 
selected from the group consisting of fluropolymer, fluoroelastomer, Telflon, or PEEK. 

36. The apparatus of claim 34 further comprising a restraining member surrounding the base 
portion of the sealing cup for restraining the sealing cyp. 
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37. The apparatus of claim 34 whcrcm the protecting member is a thimble sunounding the base 
portion of the sealing cup. 

38. The apparatus of claim 37 wherein the sealmg cup further comprises an unsupported portion 
between the thimble and a point of engagement with tfie expandable tubular member, and a means for 
reducing the unsupported portion of the seating cup. 

39. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising: 

si^iporting die expandable tubular member using a tubular support member and a collapsible 

expansion cone; 
injecting a fluidic material into die tubular suqpport meniben 

sensing the q)erating pressure of the injected fluidic material within a first interiw portion of 

the tubular support member; 
displacing die collapsible expansion cone relative to the expandable tubular member when the 

sensed operating pressure of the injected fluidic material exceeds a predetermined 

level within the first interior portion of the tubular support member; 
sensing the operating pressure of the injected fluidic material within a second interior portion 

of the tubular support member, and 
collapsing the collapsible expansion cone when the sensed operating pressure of the injected 

fluidic material exceeds a predetermined level within the second interior portion of 

the tubular support member. 



40. The method of claim 39, fiirther comprising: 

pulling the coll^lile expansion cone through the e?q>andable tubular member when the 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the first interior portion of the tubular su|q[>ort member. 



The method of claim 40, wherein pulling the collapsible expansion cone dutiu^ the 

expandable tubular member comprises: 
coupling one or more cup seals to the tubular support member above the collapsible 

expansion cone; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion cone through the expandable tubular member using the cup 
seals. 
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42. The method of claim 39, wherein the tubular support member comprises an upper tubular 

support member and a lower tubular support member, and wherein collapsing the 
collapsible expansion cone comprises diq;)lacing the upper tubular membeiwrelative to 
the lower tubular support member. 

43. The method of claim 42, wherein the collapsible expansion cone conqnises: 
an upper cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal direction, 
each cam ann defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with flie cam arms of the uiqper cam 

asserhbly and pivotally coupled to the upper tubular support member; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal direction, 
each cam aim defining an inclined surfece that mates with the inctined sur&ce of a 
corresponding one of Ate upper expansion cone segments; 

wherein the cams arms of die upper cam assembly are interleaved with and overlap the cam 
anns of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam assembly, 

each lower expansion cone segment pivotally coupled to the lower tubular support member 

and mating with the inclined surface of a corresponding one of the cam arms of the upper cam 

assembly. 

44. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member; 

a collapsible expansion device coupled to the tubular support member; 
an expandable tubular member coupled to the collapsible expansion cone; 
means for displacing the collapsible expansion device relative to the expandable tubular 
member using fluid pressure; and 

means for collapsing the expansion cone. 

45. The apparatus of claim 44, further compnsmg: 

means for pulling the collapsible expansion device through the expandable tubular member 
using fluid pressure. 
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46. A method of radially ncpanding and plastically defontiing an expandable tubular member, 
comprising: 

supporting the expandable tubular member using a tubular support member and a collapsible 

expansion device; 
injecting a fluidic materia] into die tubular support member, 

sensing the operating pressure of the injected fluidic material within a first interior pcMtion of 

the tubular support member; 
displacing the collapsible expansion device relative to the expandable tubular member when 

die sensed operating pressure of the injected fluidic material exceeds a predetermined 

level within the first interior portion of the tubular support member; 
sensing die operating pressure of the injected fluidic material within a second interior pc»tion 

of the tubular sappott member and 
collapsing the collapsible expansion device when the sensed operating pressure of ifae injected 

fluidic material exceeds a predetermined level within the second interior portion of 

the tubular support member. 

47. The method of claim 46, further comiMrising: 

pulling the collapsible expansion device through die expandable tubular member when the 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the first interior portion of the tubular support member. 

48. The method of claim 47, wherein pulling the collapsible expansion device through the 
expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member using the 
cup seals. 

49. The method of claim 46, wherein the tubular support member comprises an upper tubular 
support member and a lower tubular support member; and wherein collapsing die collapsible 
expansion device comprises displacing the upper tubular member relative to die lower tubular support 
member. 



44 

AMENDED SHEET (ARTICLE 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




